54 8§ 2005 8 Vol.54 No.8 August 2005
1000-3290/2005/54 08 /3780-07 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
PbWO,
*
1 1} 2
: 200093
200093
2004 7 23 2005 2 21
PbWO, PWO
PWO PWO
. PWO
PWO . PWO 350 420 550 680 nm
PWO
PbWO,
PACC 7115B 7800
350 420 nm
1. . Hizhnyi '°
PWO
PbWO, PWO PWO
Compact Muon
Spectrometer = PWO .
PWO PWO
PWO
o7 PWO 4
PWO 350 420 550 680
41 am 27
PWO . PWO
. . WIEN2K
Zhang " LAPW =0 WIEN2K
CaMO, CaWO, PbMoO, PWO . PWO
i PWO . PWO
PWO B
PWO

PWO

04EB09

¥ . E-mail zhqrsys@163. com



3781

WIEN2K FP-LAPW PWO

8 PbWO,
13 10 40
2. 10 1 a
1b . PWO
2.1.
PWO WO;~
scheelite raspite 6
PWO
cS, 14,/a
a=b=0.546 nm ¢ = 1.202 nm 1
3
Y &
3 2 > wot
(e}8 i
A ha /VPb /
7
* .y
Pb** Pb
O / 4
c [+
a a
(a) (b)
f )
1 PWO a PWO b
PWO1
2.2.
340 eV.
18—20 . PWO
20 21
B eZTEZ
Y T em w—Ach?
2dk )
X Z{J e sla- M, |’°50 E, k
BZ
PWO1
WO +Aclh - E, k —hw}
340 eV. 1
0.00001 eV 2 a A c v
0.0001 nm 3 M,. b Ac
0.5 eV/nm. e €9
m w
h k
2.3.



54

3782
3.3eV 4.8 eV
1.5 V. 300 | ; 2 g
0.2 eV. 108 I i E
k A £ § 4
g200F . g
a 100 010 001 s 3 a /\
a b c % r A j4
Kramers-Kronig KK A e 100 |
-20 I —IIO 10
3.
2 PWO TDOS PWO
3.1. TDOS PWO TDOS
PWO
2
120
Kohn-Shame I é 8 02p
é 80 -g 4
] [
LR INAN
-25 10eV P o 1 2
A E/eV
2 PWO o 40
TDOS |
PWO 4.8 eV 6 /\ A
eV 0 2p W 5d 0_20 ! _10 = 10
5 -0.15
-1.10 - 2.44 -3.85 -4.66 eV 2.31
eV Pb 6s -5.13 3 PWO 0 2p PDOS
~16.97 eV ) PWO 02p PDOS PWO
02p PDOS
0 2s Pb 5d . 1 W 5d
Pb 6p
3.2.
PWO PWO
1
PWO 4.
PWO 1
PWO 0.5 eV. PWO 15 eV
2 02 6
PDOS 3 PWO 4.95 6.03 6.82 7.82 9.18 11.77 eV 11.77 eV
1.63 eV 15 eV 1
02p 21.84 eV. 2 ¢
0 2p PWO 4.95 eV
13—15
PWO a




eV

8 PbWO, 3783
b a c
30 F
PWO PWO i
20 F
PWO 10y
PWO i
1 2 g 20f
1.69  2.90 eV. 1.69 eV 2 5 0}
PWO Sl
3 a b !
20
10 (100)
4.5 eV L L
L NS
0 15 20
8| (001)
0 L L Ll 5 PWO PWO
€ wl (010)
S 0 2 Phes W5d
°T 11.9 eV 12.4
101 (100) eV .3 15 eV 2
- Pb 5d 0 2s 4
R 10 15 20 PWO
E/eV PWO 5
4 PWO “ b ¢
PWO C 503 eV
PWO b c
3.3.
PWO PWO
a = ﬂei 2 1
nc
S PWO PWO
PWO .
PWO
a b
. 2 1.9
. 5 3.1 eV PWO
| PWO 2
5 PWO
0 2p—>W 5d
5.03 6.03 7.37 8.93  9.59 eV. 2
5 5.23 6.28 ~0.15 eV—
7.03 9.44  9.93 eV 1.63 eV
1.63eV=>4.62¢V . 2  a b 4.8



3784 54
3
500—700 nm 6
2 550 670 L .
nm c \‘1
c 4 300—500 nm ER ai
3 . -
c £ L A \
g ; .
2 N :A:"\_. ; \‘\ , /e
350 405 nm 6 ¢ SV N Y Y
bf AN S Ry
3 - 7 (URY 7\
K '.\/ ‘\. , / ) .;1. . '-\.
330 360 410 nm 7 0 N N2 el
1 2 3 4
L E/eV
16
7 c 1—3.8 eV
PWO a
w 12
§ b c d e
"g 1.78 eV 700 nm 2.15 eV 570 nm 3.95 eV 420 nm 3.35 eV
3 8 370 nm  3.75 eV 330 nm  —4—
4
0
6 ¢ 1—3.8 eV £
a b c d é
1.82 eV 680 nm 2.30 eV 540
nm 3.00 eV 410 nm 3.51 eV 350 nm —+—
0. 00 L L L L
PWO 8 1.5 2.0 2.5 3.0 3.5 4.0
4 E/eV
350 420 550 680 nm. 350 nm 0
c
c 420 nm
500—700 nm c 3.4.
c 500—700 nm
2 2
350 nm 2 n -k =g
330 360 nm > 300— 2n =g, 4
500 nm n K 9
PWO a
PWO 4 PWO
4 2.0 0.9 4.68
PWO 5.86 6.72 7.89 8.69 9.13 11.54 12.4 eV

PWO

C

4.68 eV



8 PbWO, 3785
a b 4.2 eV
c
a b
c
_ 4.
PWO PWO
KK
PWO PWO
PWO
9 PWO PWO
3
PWO
PWO 1 . PWO
2—4 eV PWO
1 0—2 eV PWO
2 PWO
PWO 350 420 550 680 nm
PWO PWO
1 Korzhik M 'V 1996 Proc. Internet. Conf. Inorganic Scintillators 12 Zhang QR LiuTY Chen]J et al 2003 Phys. Rev. B 68 064101
and Their Applications Delft Netherlands Delft University Press 13 Zhang Y Holzwarth N A Williams R T et al 1998 Phys. Rev. B
p241 57 12738
2 Feng X Q Ying Z W 1997 J. Inorg. Mater. 12449 in Chinese 14  YeXL YangSY ShiCS etal 1999 Acta Phys. Sin. 48 10 in
1997 12 499 Chinese 1999 48 10
3 Nikl M Nitsch K Hybler J et al 1996 Phys. Stat. Sol. B 195 15 YaoMZ GuM Liang L et al 2002 Acta Phys. Sin. 51 125 in
311 Chinese 2002 51125
4 LiuTY Zhang Q R Zhuang S L 2004 Solid State Commun . 132 16 Hizhnyi Y A Nediko S G 2003 J. Lumin. 102—103 688
169 17 Zhang QR LiuTY Yan F N et al 2004 Chin. Phys. Lett. 21
5 Moreau ] M Gladyshevshii R E  Galez P et al 1999 J. Alloys 1131
Compd . 284 104 18  Wang Y X Wang C L Zhong W L et al 2004 Acta Phys. Sin. 53
6 Liao J Y Shen B F 1997 J. Inorg. Mater. 12 286 in Chinese 214 in Chinese 2004
1997 12 286 53214
7 Liu TY Zhang Q R Zhuang S L2005 Acta Phys. Sin 54 863 in 19 Wu L2003 Chin. Phys. 126
Chinese 2005 54 863 20  Goubin F Montardi Y 2004 J. Solid State Chem . 177 89
8 Annenkov A Auffray E  Korzhik M et al 1998 Phys. Stat. Sol. A 21 Fan R C 2001 Spectroscopy of Solid Hefei University of Science
170 47 and Technology of China Press  in Chinese 2001
9 Feng X Q Lin QS Mai Z Y et al 2002 Acta Phys. Sin 512 in
Chinese 2002 512 22 LiuTY Zhang Q R Zhuang S 1.2004 Chin. Phys. Lett. 21 1596
10 YaoMZ GuM2003 Acta Phys. Sin. 52459 in Chinese 23 LiuTY Zhang QR Mi X W et al 2001 Phys. Stat. Sol. A 184

2003 52 459
LiuTY Zhang Q R Zhuang S L. 2005 Chin. Phys. 14 1142

341



3786 54

Optical polarized properties for the PbWO, crystal
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Abstract

The electronic structure dielectric functions complex refractive indices and absorption spectra for the polarized light from
the perfect PbWO, PWO crystal and the PWO crystal containing V%, have been calculated using LAPW + LDA method with
lattice structure optimized. The peaks of the absorption spectra corresponding to the electronic transitions have been studied. The
optical properties of PWO crystal containing V3, are anisotropic. It may be caused by the anisotropy of lattice structure of the
PWO crystal. Our calculated results indicate that the perfect PWO crystal does not have absorption band in the visible and near-
ultraviolet region but the PWO crystal containing Vi, has absorption bands in visible and near-ultraviolet region. The absorption
bands can be well decomposed into four Gaussian-shape bands peaking at about 350 405 550 and 670 nm. Ii predicates that

these absorption bands are related to the existence of the V3 in the PWO crystal .
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